The cytochemical reactions of Gram staining are not fully understood. Grouping bacteria as Grampositive and Gram-negative coincides with a difference in the structure of the cell wall, with the sensitivity to some antibiotics, and with the ability to produce certain toxins and enzymes (Cruickshank et al., 1973) .
The cytochemical reactions of Gram staining are not fully understood. Grouping bacteria as Grampositive and Gram-negative coincides with a difference in the structure of the cell wall, with the sensitivity to some antibiotics, and with the ability to produce certain toxins and enzymes (Cruickshank et al., 1973) .
In the bacteriological laboratory, Gram staining is carried out on flame-fixed smears. Many variations of this 'bacteriological' Gram staining are described. These methods are not suitable for Gram staining bacteria in tissue sections, and special methods are necessary for this purpose. These 'histological' Gram stainings are usually based on a two-step differentiation and counterstaining.
In the present work, five frequently used 'histological' Gram stains are compared with a modification of Brown and Hopps' method developed in this laboratory.
Material and methods
The staining methods were compared on paraffin sections of pulmonary tissue with bronchopneumonia from eight bacteriological necropsies.
Cardiac blood, and pulmonary tissues from several areas in each pulmonary lobe, were aspirated sterilely and seeded onto plates containing either 5 % blood agar, or bromthymol blue agar, or 10% pre-reduced blood agar for anaerobic cultivation, and in thioglyReceived for publication 21 August 1978 collate medium. Isolation and identification of the cultured bacteria were performed in the Department of Clinical Microbiology, Statens Seruminstitut, Frederiksberg Hospital, Copenhagen.
After evisceration, a frontal section was made through the lungs, and tissue blocks from each lobe were taken for histology. The blocks were fixed for 24 hours in 10% neutral buffered formalin and for 24 hours in 36 Y% alcoholic formalin. The blocks were then dehydrated by increasingconcentrations of alcohol, cleared in xylene, and embedded in paraplastplus.
Four-micron serial sections of the tissue blocks were stained by the following five methods: Brown and Brenn (1931) , MacCallum-Goodpasture (Luna, 1968) , Humberstone (1963) , Taylor (1966) , and Brown and Hopps (1973 Colour was defined by the total visual impression of three variables: hue (location in the spectrum), maturation (intensity), and lightness (degree of whiteness or blackness). The colour of the stained bacteria was described with the help of a colour atlas (Kornerup and Wanscher, 1974 ) using a neutral filter to reduce the light intensity of the microscope.
By homogeneity we mean the ability of the stain to bind to the bacteria, so that the bacteria ideally are stained all through and do not appear moth-eaten or with indistinct outlines.
For evaluation we have used an arbitrary scale from 0 to 4, where 0 = unstained, I = poor, 2 = moderately poor, 3 = moderately good, and 4 = good.
Finally, the ability of the staining methods to differentiate between different cell types and connective tissue has been evaluated.
Results
The major features of the most common human pathogenic bacteria, as demonstrated by the six staining methods, are summarised in the Table. Except for Humberstone's method, all methods gave 
Discussion
In the initial stages of our experiments, all staining methods greatly overstained the preparations. Microscopical examination after each step in the procedures showed that the preparations were not being decolorised with acetone.
In the staining procedures, it is stated that, before differentiation, excess water should be pressed off with blotting paper without the preparations becoming dry. This step is difficult to control. If the preparations become a little too dry, an irreversible hardening of the dyes occurs, and the preparations are not decolorised with acetone. The results in the Table are the best that we could achieve with these methods.
Brown and Hopps' method proved the most satisfactory of the original methods for differentiating between Gram-positive and Gram-negative bacteria. However, for three reasons it was necessary to improve it, so that it could be used in routine work: (i) the preparations often became overstained because they dried during staining, (ii) the Gramnegative bacteria were stained indistinctly, and (iii) not all Gram-negative bacteria in the tissue were stained.
To prevent the preparations drying during staining, we omitted pressing with blotting paper at step 6 and 13 and transferred the preparations directly to acetone. This modification was possible if four rinses with acetone were used instead of one, and it had the advantage that only from step 10 was it necessary to proceed with two slides at a time. The original Brown and Hopps' method used a basic fuchsin solution as counterstain. This counterstain has the disadvantage that it washes off crystal violet from the Gram-positive bacteria (Adams, 1975) . With the aim of improving the staining of Gram-negative bacteria, we tried to increase the concentration of the dye and the staining time, but this caused further decolorisation of Gram-positive bacteria. We therefore tested a number of other cationic dyes-neutral red, safranin, eosin, pyronine Y, Bismarck brown, and carbol-fuchsin. Carbolfuchsin solution stained the Gram-negative bacteria most satisfactorily and apparently did not wash the crystal violet off Gram-positive bacteria. Carbolfuchsin is a solution of basic fuchsin and phenol and is more soluble in lipoids than is pure basic fuchsin. The greater affinity of carbol-fuchsin to Gramnegative bacteria could be due to the higher content of lipoids in the cell wall of Gram-negative bacteria, enabling carbol-fuchsin to penetrate more easily into these bacteria than basic fuchsin.
Because carbol-fuchsin does not remove the crystal violet from Gram-positive bacteria, the staining time could be varied, and the differentiation time at step 7 could be increased 10-fold in comparison with the original method without any decolorisation of Gram-positive bacteria taking place.
In summary, the present modification stains larger numbers of Gram-negative bacteria. Gramnegative bacteria are stained with greater homogeneity, the contrast between Gram-positive and Gram-negative bacteria is increased, and the staining of the tissue is such that the tissue can be identified with confidence, even intracellular bacteria standing out clearly.
The modified Brown and Hopps' method has been used for routine bacteriological necropsies at Frederiksberg Hospital for more than three years with very satisfactory results.
Another well-written chapter is by W. D. and J. E. Edwards on pulmonary vasculature, particularly the description of plexogenic pulmonary arteriopathy. L. Reid has brought us up to date with research on mucus secretion in the lung.
The monograph should interest anyone concerned with teaching pulmonary pathology or wanting to learn about it. In the past 10-15 years both basic and applied immunology have produced an 'explosion' (as the authors state) not only in gastroenterology but in most of the clinical specialties; with the probable exception of nephrology, however, gastroenterology represents the specialty in which both basic and applied immunology have contributed most to our understanding. This is borne out by the number of texts which have now appeared and continue to appear dealing with various aspects of the immunology of the gastrointestinal tract and liver. The need for a further monograph such as the present one is in no doubt; it provides a most lucid and concise 'up-date' of current knowledge and with a judicious and careful critical approach in those areas where the evidence as yet remains equivocal.
The first three chapters provide a basic immunological background against which the subsequent chapters are set. One wonders whether the (Journal of Clinical Pathology, 1979, 32, 187-190.) On page 188, column 1, paragraph 2, line 7, under solution (C) should be added: 'Working Solution: stock solution 10 ml, distilled water 50 ml.' ogy, 1979, 32, 786-793) . Results:
Buoyant density in CsCl Feline calicivirus 1-36-1-42 g/cm-3 'Human' calicivirus 1-36-1-38 g/cm-3
